In a study published by one of us (1) it was stated that crystalline urease is inactivated by trypsin. Recently Waldschmidt-Leitz and Steigerwaldt (2) repeated this experiment and report that, contrary to our finding, crystalline urease is not inactivated by trypsin and therefore is not a protein as declared by Sumner and his associates and by us. This radical difference in the result of so simple an experiment demanded an explanation. Accordingly we have repeated the work and in offering the reason for this discrepancy we are able to present a very interesting and unsuspected property of crystalline urease.
I t b e c a m e e v i d e n t , too, t h a t t r y p s i n , b o t h a c t i v e a n d boiled, also can a c t as a p r o t e c t i v e colloid for c r y s t a l l i n e urease. A l t h o u g h a s i m p l e a q u e o u s solution of c r y s t a l l i n e u r e a s e b e c o m e s i n a c t i v e in 3 d a y s or so, such a s o l u t i o n will r e m a i n q u i t e a c t i v e u r e o l y t i c a l l y if t r y p s i n is present. I t was this p r o t e c t i v e colloidal a c t i o n of t r y p s i n which p e r m i t t e d W a l d s c h m i d t -L e i t z a n d S t e i g e r w a l d t to o b s e r v e a n a c t i v i t y of u r e a s e in a q u e o u s solution ( w i t h o u t gum) a f t e r 3 d a y s .
EXPERIMENTAL
The trypsin solutions were prepared as described in the earlier (1) paper. 1 gin. of trypsin was dissolved in 90 ml. of phosphate buffer of pH 7 (0.5 M) to which 10 ml. of glycerol were added. Two commercial preparations were employed, Fairchild's and Difco. In addition we had the opportunity of using a highly active solution of crystalline trypsin (4) which Dr. J. H. Northrop very kindly furnished us. The latter was in 60 per cent glycerol and had an activity of about 160 units per rag. protein. Northrop defines a trypsin unit as the amount necessary to effect a change of 1 per cent in the viscosity of a 2.5 per cent solution of isoelectric gelatin at 35 ° in 1 minute (5).
The crystalline urease was prepared according to the method of Sumner (6), from the same jack bean meal as was used in some work recently reported (7) . The crystals were centrifuged off from their mother liquor, dissolved in distilled water, and centrifuged again to free the solution from insoluble matter. The water solution was diluted further with water, gum arabic or gum ghatti, respectively, so as to contain 1 unit of urease per ml. A few experiments were done with 5 units of urease per ml., with the same results. A unit according to Sumner is the amount of urease which will produce 1 mg. of ammonia nitrogen from urea (3 per cent urea in 0.5 ~ phosphate buffer of pH 7) in 5 minutes at 20 °. For the determination of urease activity Sumner's (1926) method was used.
Preparation of Gum Solutions.--Two different gums were used, gum arabic and gum ghatti. For the preparation of the gum arabic solution, 2 gm. of gum arabic (Baker) were dissolved in 100 ml. boiling distilled water, which yielded a colorless solution free of ammonia. The gum ghatti solution was prepared by putting 20 gm. of gum ghatti (Elmer and Amend) in four layers of cheese cloth (15 in. sq.) and suspending it in a graduate containing 500 ml. distilled water. It was left overnight and enough gum dissolved to make an excellent protective colloid. It was mixed and after standing a short while decanted, so as to get rid of small undissolved particles. Gum ghatti is always free of ammonia whereas some lots of gum arabic are not. Both gums were neutralized to pH 7.
Digestion Experiments.-To 2 ml. of N o r t h r o p ' s t r y p s i n an equal a m o u n t of p h o s p h a t e buffer of p H 7 (0.5 M) was a d d e d a n d to 2 mL of this a n d 2 ml. of each of the o t h e r two t r y p s i n -g l y c e r o l buffer solu-tions 2 ml. of urease with or without gum, were added. Controls were run by adding boiled trypsin to the urease gum solutions without inactivation of the urease. A typical series of experiments with trypsin is incorporated in Table I . 
No inactivation after 3 days No inactivation after 3 days
The results are very striking; all three specimens of trypsin are capable of digesting or inactivating urease if gum is present, but not in the absence of gum. The rapidity of the action of a highly purified trypsin (Dr. Northrop's) should be noted. When experiments were repeated with gum ghatti similar results were obtained.
Experiments with Crude Urease.--A number of experiments were performed in which aqueous extracts (1: 5) of jack bean meal were used instead of solutions of crystalline urease. Again it was found that no inactivation occurred (in the absence of a gum), thus showing that in the crude extract there is no colloid which can act in the same manner as gum arabic or gum ghatti.
Irreversibility of the Trypsin-Urease Compound.--If trypsin is added
first to watery solutions of crystalline urease followed after a certain time (16 hours) by addition of the gum, there is no inactivation of the 
No inactivation of urease after 3 days
The preparation and proportions were the same as in Table I. urease detectible even after 3 days. The formation of the inactive trypsin-urease compound is irreversible. An illustrative experiment is given in Table IL DISCUSSION The question arises why crystalline urease is inactivated by trypsin only in the presence of gum. Fodor and his associates report (8) that proteolysis is set in action by adding amino acids to the inactive proteolytic enzymes of yeast. This they call, "Uebertragung der zymoactiven Substanz auf neue Traeger." There are also numerous data in the literature about so called "Antitrypsins" (Hedin, 1905 (Hedin, -1908  Young, 1918; Hussey and Northrop, 1923) . The action of these substances is explained by Euler (9) in the following way: "The enzyme combines with substances more or less protein-like, as it does with its substrates which it splits. These substances can not be split or only very slowly. On account of this a part of the enzyme is deprived of its substrate and the action of the enzyme is retarded."
With these points in mind we suggest the following as a tentative explanation of our results. We must assume that different parts of the trypsin and urease molecules enter into combination under varying conditions. Thus an inhibitive group of urease combines to form an irreversible inactive compound with trypsin. This does not attack urease, hence presumably its proteolytic group is in combination. The ureolytic activity of this compound, however, is unchanged. If to crystalline urease, gum is added before trypsin, there is no formation of such a compound and tryptic digestion takes place. Possibly in the latter case the gum combines with part of the urease molecule and thus produces a configuration which does not permit of a combination such as is necessary to form the inactive trypsin-urease compound. SUMMARY 1. Crystalline urease is not inactivated by trypsin in the absence of a gum. In fact, the presence of trypsin alone in aqueous solutions of urease has an action similar to that of gum, that is, it acts as a "protective colloid" for urease.
2. Crystalline urease is inactivated by trypsin in the presence of a gum. This occurs with great rapidity if purified (crystalline) trypsin is used.
3. If trypsin is added to urease a considerable time before the addition of gum no inactivation of the urease takes place.
4. The suggested explanation is that an inhibitive group of the urease molecule ("antitrypsin") may combine with trypsin to form an irreversible inactive trypsin compound, which cannot attack the urease but has unchanged ureolytic power. This compound cannot be formed if gum is present because the gum has united with a portion of the urease molecule; the tryptic power is thus unimpaired and urease is then digested. This speaks for the protein nature of urease.
